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VI. ADDENDUM 
HIMACHAL PRADESH AGRICULTURAL UNIVERSITY 
Palampur, INDIA 
1) Evaluation of soybean genetic stock collection from South and Southeast 
Asia in Himalayan Midhills 
With the realization of protein gap in human nutrition and shortage of 
edible oils in India, great emphasis is being placed on extending the culti-
vation of soybean in the country. Falling in line with this trend, varieties 
introduced from the United States of America, e.g., 'Bragg' , 'Lee', 'Hardee', 
etc., were tested in comparison with 'Punjab No. l', in the midhill region 
of Himachal Pradesh at Kangra (the place of development of variety Punjab 
No. 1, evolved in early fifties, Singh et al., 1958), and it was realized 
that in this region the introductions were not superior to Punjab No . 1 in 
all the desired agronomic traits (Table 1). 
It is known that most of the U.S. varieties have in their ancestry ma-
terial from Manchuria. Similarly, Punjab No. 1, which is a selection from a 
Nanking variety (Sikka and Bains, 1952), owes its origin to the Chinese ma-
terial. This is indicative of a narrow genetic base of soybean material 
tested so far. It was felt, therefore, that more diverse genetic material 
should be evaluated for any effort to improve upon the existing soybean cul-
tivars in Himalayan midhills. 
With this objective in view, strains from southeastern and far-eastern 
countries of Asia were obtained through the courtesy of Plant Introduction 
Division of the Indian Agricultural Research Institute, New Delhi, and eval-
uated at Kangra. The report of the evaluation is presented in this paper. 
Materials and methods: Forty-five cultivars, Indian (17), Chinese (6), 
Australian (7), Japanese (7), Taiwanese (5) and Nepalese (3) origin of soy-
bean were grown in a test in RBD with 3 replications at Kangra. Three rows, 
3 meters long, were sown to each variety. Inter-row distance was kept 75 
cm and plant-to-plant spacing was 20 cm, so that each row contained 15 plants. 
Out of the 3 rows in each cultivar, only the central one was treated as ex-
perimental and the border ones were considered as guard rows in order to 
minimize the intervarietal influence due to competition. Observations on 
flowering and maturity were recorded on the whole-plot basis, while all 
other observations were recorded on individual plant basis, from the central 
rows . For this purpose, five random plants were selected from the central 
row of each variety in each replication and observations were recorded on 
plant height, fruiting branches per plant, number of seeded pods per plant , 
seeds per pod, 100-seed weight and seed yield per plant. 
The mean values of the five randomly selected plants in each replica-
tion were subjected to the analysis of variance. Genotypic and phenotypic 
correlations between the traits were worked out. The cultivars were divided 
in three groups on the basis of yield per plant (Low: up to 15 gms , medium : 
between 15 to 30 gms, and high: above 30 gms). Similarly, the cultivars 
were divided into three groups for each trait under study. The frequencies 
of these character groups were compared for desired character combinations 
within each yield group. 
Table 1. Performance of soybean cultivars introduced from USA in Himalayan midhills 
Maturity Plant Branch Seed Pod 
Variety period height number / number/ number / Seed yield 
(days) (cm) plant pod plant (kg/ha) 
Bienville 135 99.7 3 . l 1. 9 81.4 1943 
Bragg 134 90.7 4 . 3 2 .0 83 .1 1790 
Davis 128 86.2 5.4 2 . 2 103.1 1950 
Hampton 145 86.9 3.9 1. 7 97 .1 1824 
Hardee 145 110. 8 4 . 1 1. 9 128.3 2283 
Jackson 130 93 . 8 3 . 8 1. 8 61. 9 1925 
Pickett 128 79 . 4 2.5 2 . 2 68 . 9 1573 ...... N 
-..J 
Punjab No . 1 130 91.5 5.3 2 . 0 109 . 4 2097 
SEm + 1.102 5.85 0 .49 0 . 141 NS 127.9 
C.D . @ 5% 2 . 29 12.17 1.02 0 . 293 518 . 0 
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Results and discussion: The analysis of variance indicated that the 
vari et ies differed significantly in all the traits under study (Table 2) . 
The mean and range for almost all agronomic traits indicated that more var i-
abil ity on both extremes is obtainable in the present material as compared 
t o t he one introduced and tested earlier (Table 1) . In addition to the di-
r ect introduction, some of the types would have value as parents for hybridi-
za t ion in improvement programs. The character association in the material 
would indicate the value of some such types. 
Table 2. Range and means of different characters in soybean 
Char acters 
Seed yield (gm/plant) 
100- seed weight (gm) 
Seed number/pod 
Pod number/plant 
Branch number/plant 
Plant height (cm) 
Days t o maturity 
Days to flowering 
Range 
2.67-72.67 
5.00- 22.00 
2.00- 3. 00 
35 . 00-355.00 
1.00-11.00 
28.00- 184.00 
72.00- 138 . 00 
30.00-76.00 
Mean 
25.38 
12.47 
2 . 40 
123.70 
6.09 
94.90 
111.10 
55 . 50 
C. D. @ 5% 
19.44 
1.45 
0 . 29 
59 . 72 
1.35 
16 . 88 
18. 52 
10 . 11 
The phenotypic and genotypic correlation coefficients between yield and 
other agronomic traits are given in Table 3. Significantly positive corre-
lation existed between yield and branch number, pod number, height, flower ing 
and maturity. However, Juneja and Sharma (1971) did not find any correlation 
between yield and height. Hundred-seed weight had significantly negative as-
sociation with branch number, plant height, days to flowering and maturity. 
On the other hand, pods per plant exhibited significantly positive cor-
rela t ion with the said four traits, which were positively correlated among 
themselves. Similar associations were observed by Weatherspoon and Wentz 
(1934) , Johnson et al. (1952) and Juneja and Sharma (1971) . 
The correlations indicate that luxurious vegetative growth (increased 
height and branch number) resulting from longer growth period (vegetative 
and reproductive duration) would result in enhanced grain yield. But, for 
farming totally dependent on rainfall, the breeders' objective would be to 
have cultivars maturing in less than 120 days, particularly in midhill re-
gion of Himachal Pradesh, receiving a total precipitation of above 150 cm 
during the season and where double cropping is a common practice. There-
fore, choice would naturally fall on cultivars combining high yield poten-
tial , acceptable seed size and medium to mid-late maturity period. To look 
fo r such combinations, 45 cultivars were divided in three groups of low (up 
to 15 gm), medium (15-30 gm) and high (above 30 gm) yield per plant; each 
group having a frequency of 11, 19 and 15, respectively. Within each yield 
Table 3. Correlation coefficients for some agronomic character pairs in soybean 
100- Seed Pod Branch Plant Days to Days to 
Characters seed number number/ number/ height maturity flowering 
weight per pod plant plant 
Seed yield Ga .1375 -.4175 .9652 .7943 .4443 • 7112 .6869 
p .1093 -.1938 .7675* .5947* . 2623 . 2481 .4009* 
100-seed weight G .0129 -.2550 -.4542 -.4907 -.3940 - .8724 
p .0890 -.2175 -.4382* -.4565* -.2614 -.2847* 
Seed number/pod G -.2709 .2217 .0811 -.7303 -.1250 
p -.1346 -.0086 .1115 .0722 -.4271* 
Pod number/plant G .8515 .5530 .5280 . 5906 
p .7572* .4426* .3317* .7039* 
Branch number/ G • 7740 .6590 . 8306 
plant p . 6931* .9680* .7669* 
I-' 
N 
\0 
Plant height G • 7720 • 7272 
p .6670* .6642* 
Days to maturity G .9890 
p .7626* 
aG: Genotypic 
*Significant at the 5% level. 
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Figure 1. F requency of soybean types for different traits in three y ield 9roups. 
1 , m, and h low , medium, and high y ield groups , respectively . 
* B = bold ; E = early ; H = high; L = low; M = medium; S = small; T = tall; Sh - short; L late . 
...... 
w 
0 
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group, frequency of low , medium and high expression of flowering , and maturi-
ty period, growth and yield components were determined. These frequencies 
have been depicted in Figure 1. A study of this figure reveals that, in spite 
of certain highly significant correlations, types with medium maturity, 
medium to bold seed size, and more seeds/pod, exist in the high yield group . 
The correlations , whether caused by genetic linkages or physiological thresh-
olds , are not absolute, since the frequencies of combinations of characters 
unlike the indicated correlations are quite high. The grouping also indi-
cates that certain combinations of characters did not exist at all in the 
present material . For instance, in high yield groups, there were no early 
flowering or maturing types, nor it had low branching or low podding types . 
Small, medium and bold seeded types occurred in high yield group in almost 
the same f requency as in medium yield group. Similarly, though seeds per pod 
had negative correlation with yield, types with high seed number existed in 
high yield group . 
Correlation coeff icients and grouping of frequency distributions jointly 
provided clearer picture of desirable character combinations in the genetic 
stock collection studied and it should be possible, with the present material, 
to select or breed types superior to Punjab No. 1, which is an ace variety, 
even after 2 decades of its evolution. 
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